Tritiated thymidine incorporation and the development of an interstitial lesion in the bronchiolar-alveolar regions of the lungs of normal and complement deficient mice after inhalation of chrysotile asbestos.
Inhaled asbestos causes the proliferation of bronchiolar-alveolar epithelial and interstitial cells in rats and mice 19 to 72 hours after a single 5-hour exposure. This condition is associated with rapid macrophage accumulation and development of an interstitial fibrotic lesion at alveolar duct bifurcations. In an attempt to define the mechanisms mediating asbestos-induced cell proliferation and fibrogenesis, we studied mice exposed to chrysotile asbestos for five hours. The mice were normal (strain B10.D2/nSn)(C5+) and a congenic strain (B10.D2/oSn), deficient in the fifth component of complement (C5-). We knew that the latter exhibit a depressed asbestos-induced macrophage response and wanted to learn whether the depressed response correlated with measurements of cell proliferation and progression of an interstitial lesion. Sections of first alveolar duct bifurcations were prepared for light microscopic autoradiography and ultrastructural morphometry at varying times after animal exposure to asbestos. In sham-exposed C5+ and C5- animals, less than 1% of epithelial and interstitial cells of the terminal bronchioles and alveolar ducts incorporated tritiated thymidine (3H-TdR) at any time after exposure to asbestos. Between 19 and 72 hours after exposure, epithelial and interstitial cells in both strains of mice exhibited significantly increased levels of 3H-TdR incorporation. The response decreased by eight days postexposure, and 3H-TdR incorporation was normal one month after exposure. Similarly, morphometry showed that both the C5+ and C5- asbestos-exposed mice exhibited significant increases in the volume density of epithelial and interstitial cells 48 hours after exposure. However, one month after exposure, the normal C5+ asbestos-exposed mice developed a fibrotic lesion, whereas the C5- asbestos-exposed animals were no different from sham-exposed C5- controls. The depressed macrophage response in the C5- animals does not appear to change the early mitogenic response to asbestos but may be central to the apparent attenuation of fibrogenesis.